Abstract: Background and Objectives: while existing research has demonstrated a positive association between exposure to point-of-sale (POS) tobacco advertising and youth smoking, there is limited evidence on the relationship between POS advertising restrictions and experimental smoking among youth. This study aims to fill this research gap by analyzing the association between POS advertising bans and youths' experimental smoking. Methods: Global Youth Tobacco Surveys from 130 countries during 2007-2011 were linked to the WHO "MPOWER" tobacco control policy measures to analyze the association between POS advertising bans (a dichotomous measure of the existence of such bans) and experimental smoking using weighted logistic regressions. All analyses were clustered at the country level and controlled for age, parents' smoking status, GDP per capita, and country-level tobacco control scores in monitoring tobacco use, protecting people from smoke, offering help to quit, warning about the dangers of tobacco, enforcing promotion/advertising bans, and raising taxes on tobacco. Results: The results suggest that a POS advertising ban is significantly associated with reduced experimental smoking among youth (OR = 0.63, p < 0.01), and that this association is seen for both genders (boys OR = 0.74, p < 0.1; girls OR = 0.52, p < 0.001). Conclusions: POS advertising bans are significantly associated with reduced experimental smoking among youth. Adopting POS advertising bans has the potential to reduce tobacco use among their youth in countries currently without such bans.
Materials and Method

Data and measures
MPOWER
WHO monitors the implementation of six proven tobacco control measures (MPOWER) in its 196 participating countries: M (Monitor tobacco use), P (protect people from smoke), O (offer help to quit), W (warn about the dangers of tobacco), E (enforce bans on tobacco marketing), and R (raise taxes on tobacco). For each of the above six policy dimensions, the MPOWER data provides a composite score that measures its overall strength (a score of 1 represents a lack of data and a score 2-5 represents weakest to strongest policy strength) and the detailed information of individual policies in these policy dimensions. This data in years [2007] [2008] 2010 , and 2012 was available to us. In this analysis, we utilized the MPOWER information about advertising bans at the point of sale to examine their association with experimental smoking among youth, after controlling for the overall tobacco control environment using the six composite scores.
Specifically, the existence of a POS advertising ban is measured using a dichotomous variable with countries that have such a ban coded with 1 and those that do not coded with 0. For countries that had POS advertising bans in our study period (2007-2011), we verified the date when the POS advertising ban was implemented, and constructed yearly time series data of these bans between 2007 and 2012 that reflects the policy in place. Because the six composite scores in years 2009 and 2011 are not available from the MPOWER data, the scores in the prior years (2008 and 2010) were used for those two missing data points in the analyses, by assuming that there was no policy change over those two years. Furthermore, given that a composite score of 1 represents a lack of data rather than the strength of the policy, to separate its effects from the effects of policy strength, we controlled for a dummy variable that indicates the lack of data in addition to the six composite scores.
Global youth tobacco survey (GYTS)
GYTS is a school-based survey designed to monitor tobacco use among youth on a global basis and to guide the implementation and evaluation of tobacco control policies. Among the countries surveyed during 2007-2011, 130 had MPOWER policy information and were used in this analysis. In addition, a majority of 107 countries were surveyed only once and 17 countries were surveyed two to three times, with the rest 6 countries surveyed more than once but in different subnational regions. As a result, year and country fixed effects were not controlled for because the data lacks policy variation over time within the same country. Following previous studies [11, 31, 33, 34] , experimental smoking was identified using the question "Have you ever tried a cigarette, even one or two puffs?" Those who had never tried a cigarette were coded with 0 and those who had were coded with 1. In addition, the GYTS contains information about respondents' age (≤ 11-referent, 12,13,14,15,16, ≥ 17, and missing), gender, and their parents' smoking status (neither-referent, both, father only, mother only, and missing/don't know), which were controlled for in the analyses. In Table 1 , we show the definitions of country-level GDP per capita from the World Development Indicators (WDI) data and policy variables from the MPOWER data and individual-level experimental smoking status and demographic variables from the GYTS. Finally, using country and year identifiers, GDP per capita and MPOWER policy variables were linked to the GYTS data to carry out the analyses. 
Methodology
Logistic regressions were employed to analyze the association between POS advertising bans and experimental smoking. Following other cross-country studies [43] [44] [45] , GYTS final weights rescaled to the sample size of each country were used as analytical weights throughout the analyses. Because numerous studies have documented the significant difference in smoking by gender, in addition to a pooled analyses of both girls and boys, the analyses were also conducted by stratifying the sample by gender to examine gender differences in policy impacts. The analytical model can be presented using the following equation:
Where POS it is the dichotomous variable indicating the existence of a POS advertising ban. MPOWER it is a vector of country-level variables, which are the six composite policy scores and GDP per capita. X it is a vector of individual-level sociodemographic variables, which are age dummies, gender (only in pooled analyses), and parents' smoking status, with details presented in the Data and Measures Section. As noted above, year and country fixed effects were not included due to the lack of the time dimension in the data. Because the MPOWER scores in the prior years were used for missing data points in years 2009 and 2011, by assuming that there was no policy change over those two years. We conducted sensitivity analyses by using the scores from the subsequent years (2010 and 2012), and by randomly assigning the scores from either the prior or the subsequent year, to examine whether results change significantly by these alternative ways of reconstructing tobacco control environment measures. We also conducted another set of sensitivity analyses by dropping the 23 countries that had been surveyed more than once during 2007-2011 to examine whether results are sensitive to sample compositions. All analyses were conducted using Stata v. 13.0.1. Robust standard errors clustering at the country level were obtained. Table 2 shows summary statistics for the analytical samples (all, boys, and girls) weighted using GYTS final weights rescaled to the sample size of each country. After dropping respondents whose gender or status of experimental smoking is missing, the sample sizes of both genders, boys, and girls are 571,505; 277,945; and 293,560 respectively. The prevalence of experimental smoking was 31% among youth, 37% among boys, and 26% among girls. 24% of respondents lived in a country with POS advertising bans in place. The age distribution shows that each age category accounts for about 10-20% of the sample. Parents' smoking status suggests that, while about 60% of respondents reported that neither parents smoke, 7% reported that both parents smoke, 25% reported that their father smokes, and 4% reported that their mother smokes. The means of MPOWER scores are mostly between 2 and 3, suggesting that on average there are tobacco control policies in place, with some countries implementing none and some countries implementing policies with a higher strength. Table 3 contains the estimates of the association between POS advertising bans and experimental smoking after adjusting for age, parents' smoking status, and country-level GDP per capita and policy environment. Results suggest that the existence of POS advertising bans is significantly associated with reduced experimental smoking among youth (OR = 0.63, p < 0.01), and that this association is seen for both genders (boys OR = 0.74, p < 0.1; girls OR = 0.52, p < 0.001). Compared with youth aged 11 or younger, those aged 15 or older are more likely to have experimented with smoking (p < 0.001). In addition, youth who have at least one smoking parent are more likely to have experimented with smoking (p < 0.001), compared with those whose parents do not smoke. .067] + < 0.1, *< 0.05 , **< 0.01, *** < 0.001 in two-tailed test In summary, these results suggest that POS advertising bans are associated with less experimental smoking among youth, which are in line with the existing evidence that POS advertising attracts young people to experiment with smoking and establish addiction [8] [9] . In Table 4 Column 1, we further present the association between POS advertising bans and experimental smoking in terms of marginal effects and elasticity. These results show that the implementation of POS advertising bans is associated with an 8 percentage-point or a 31% reduction (p <0.01) in experimental smoking among youth. In Table 4 , we further reported sensitivity analyses by using the MPOWER scores from the subsequent year (Column 2), and by randomly assigning the scores from either the prior or the subsequent year (Column3). These results of sensitivity analyses are very close to those in Column 1. Moreover, we conducted another set of sensitivity analyses by dropping the 23 countries where the GYTS was conducted more than once during 2007-2011 and the results also remain very similar (not shown). Table 3 , we used prior information to fill in missing policy scores in years 2009 and 2011 (Column1).
Results
Discussion
Existing literature has documented that POS advertising increases youth smoking [8] [9] . However, little is known about the effects of POS promotion bans on youth smoking. This study contributes to the existing literature by analyzing the association between POS advertising bans and experimental smoking among youth using GYTS data from 130 countries. The results indicate that POS advertising bans are significantly associated with less experimental smoking among youth (OR = 0.63, p < 0.01), and that this association is seen for both genders. The analyses also show that boys, youth aged 15 or older, and those who have at least one parent smoking, are more likely to have experimented with smoking.
Our findings are consistent with existing studies that link POS advertising exposure to experimental smoking. [8] [9] Taken together, these studies clearly illustrate that tobacco POS advertising entices youth to experiment with smoking, and policies prohibit such advertising may significantly reduce the likelihood of experimental smoking among youth. These findings also corroborate an existing study that analyzed the effects of POS display bans on adult tobacco purchase behavior [37] . Together, these studies suggest that a comprehensive POS marketing ban that prohibits POS advertising and display may significantly reduce smoking in the general population.
As the FDA is moving toward finalizing its deeming rule of tobacco products, our findings provide important and timely evidence to inform about FDA's future regulatory actions on POS marketing. Given that POS advertising is more prevalent in locations where youth live and the potential effectiveness of POS promotion bans in reducing youth smoking [8] [9] [10] , policies that prohibit POS advertising and display could have significant public health benefits and serve as an effective tobacco control means to achieve the goals of Healthy People 2010 to reduce youth smoking to 5.8% [41] . Given that our analyses were conducted using international data from 130 countries, our findings also provide evidence to support the full implementation of WHO Framework Convention on Tobacco Control (FCTC) guidelines regarding tobacco advertising, promotion, and sponsorship [42] .
This study has limitations. First, variations in POS advertising bans in our study came from differences across countries, and we were unable to take advantage of the variations in POS advertising bans over time within the same country. This is because a large proportion of the GYTS countries do not have multiple waves of survey in our study period. Second, some demographic variables such as allowances and peer influences are not consistently measured across countries in the GYTS data and thus were not controlled for in the analyses. GYTS is a school-based survey that does not capture tobacco use behavior by youth who are not at school. In addition, some GYTS surveys are not nationally representative. Therefore, we conducted both un-weighted analyses and weighted analyses using rescaled weights, which produced very similar results. We reported results from weighted analyses because they are widely used when multiple surveys with different sampling methods and survey designs are pooled together to carry out the analyses [43] [44] [45] . Last, the experimental smoking measure was constructed using self-reported information and may contain measurement errors.
Despite these limitations, our study demonstrated the association between tobacco POS advertising bans and a reduction in youth experimental smoking. Future research can build on our study and further examine the effects of such bans on smoking participation, cigarette consumption, and quitting among the general population.
Conclusion
Results from this study demonstrate that tobacco POS advertising bans are associated with lower probability of experimental smoking among youth. Our findings can inform the FDA about their potential future regulations on tobacco POS advertising. This study also provides evidence to inform policy makers worldwide about the potential effectiveness of tobacco POS advertising bans in reducing youth smoking and to support the implementation of the guidelines of WHO FCTC regarding tobacco POS advertising, promotion, and sponsorship.
